There is an increasing global emphasis on using data for decision making, with a growing body of research on interventions aimed at implementing and sustaining data-based decision making (DBDM) in schools. Yet, little is known about the school features that facilitate or hinder the implementation of DBDM. Based on a literature review, the authors identified 12 potentially critical factors for the successful implementation of DBDM. Following an intensive DBDM intervention, 16 schools' characteristics were studied and related to the success of DBDM implementation after participating in an intensive DBDM intervention for 2 subsequent academic years. Strong instructional leadership, maximum exposure to the intervention, standardization of work processes, as well as staff continuity and a strong academic coach appear to be strongly related to implementation success. The remaining school context features and the culture and structure of the schools were not associated with the success of DBDM implementation.
Introduction
In education, there is a growing emphasis on using data to guide decision making, under the assumption that this will enhance student achievement. This increasing interest in data use in education is twofold. On the one hand, there is the context of accountability in which school leaders and teachers are held accountable for the quality of the education they provide . Data such as student achievement scores on standardized tests are used in a summative way to hold schools accountable to external parties such as parents and, in The Netherlands, the Inspectorate of Education. On the other hand, there is a growing recognition that data should not only be used for compliance and accountability but also for continuous improvement (Kingston & Nash, 2011; Mandinach, 2012) . In this context, data use is perceived as a way to inform teachers about students' needs, allowing them to adapt and adjust instruction based on the input. Similarly, school leaders can use data as the basis for their decisions at the school level .
Interest in data use is reflected by the growing body of literature on the topic. Recently, several special journal issues and edited volumes have been dedicated potentially critical for implementing DBDM through a school-wide intervention. The selection was based on the subjective assessment of the importance of factors found in literature.
Knowledge, skills, and attitude
First, school staff's motivation to work on DBDM was considered important for its successful implementation (Fullan, 1991; Locke & Latham, 2002) . Motivation reflects the extent to which school staff members would consider DBDM worth working on (Visscher & Coe, 2002) . Higher levels of DBDM motivation were therefore expected to be positively related to DBDM implementation. Visscher and Ehren (2011) stressed that DBDM places high demands on school organization. To use a student monitoring system (SMS) and translate resulting data into planned and implemented instructional activities is, in many cases, new to school staff. Blanc et al. (2010) highlighted DBDM knowledge and skills that are essential for making DBDM work: knowledge and skills for evaluating student progress (e.g., how to use a student monitoring system and interpret the collected data) and for setting SMART (specific, measurable, attainable, realistic, and time-bound) performance goals. The DBDM knowledge and skills already available within school teams at the start of the intervention may therefore influence the success of a DBDM intervention.
Leadership, resources, and culture
Aside from individual knowledge, skills, and attitudes, there are also aspects at the school organizational level that may influence the success of the school-wide implementation of DBDM. Instructional school leaders monitor and support (optimize) the required changes. A school leader can influence the implementation process by stressing the value and importance of the intended changes, and by supporting staff in the adoption of the innovative approaches (Leithwood, Harris, & Hopkins, 2008; Levin & Datnow, 2012) . This role is not restricted to the formal school leader. Distributed leadership has been shown to have a greater influence on schools and students (Leithwood et al., 2008) . So-called "teacher leaders" can also function as role models for colleagues by convincing and supporting colleagues to emulate their example (Berends, Bodilly, & Kirby, 2002 ).
An important form of support that formal leaders can provide staff with is the allocation of the resources required for innovation. Change requires time and other capital to allow for adaptation to the new approach (Van Veen, Zwart, & Meirink, 2011) . School improvement is often resisted due to a shortage of resources, inhibiting the incorporation of new behavior into existing schema (Tyack & Tobin, 1994; Wong & Meyer, 1998) . Schools and teachers are often expected to accomplish relatively complex innovations while simultaneously fulfilling their regular duties. Bodilly, Keltner, Purnell, Reichardt, and Schuyler (1998) showed that schools that allocated more time to work on an innovation were more capable of implementing these changes.
Ideally, school team members value cooperation and work together to achieve school-wide DBDM implementation. Cooperation in the context of an innovation can be an important mechanism that allows school staff to share, for example, successful classroom strategies (Keuning, Van Geel, Visscher, Fox, & Moolenaar, 2016) . Furthermore, cooperation can also help overcome problems and allows staff to mutually support each other's learning on how to implement DBDM (Geijsel, Sleegers, Stoel, & Krüger, 2009) .
Aside from the degree of cooperation within the school, a school's performance orientation is also important, as DBDM is a tool to maximize the achievement of all students. In schools with performance-oriented cultures, high performance in core subjects is considered important for all students (Inspectie van het Onderwijs, 2010; Scheerens & Bosker, 1997) . Furthermore, staff in such schools work on accomplishing this goal, and encourage and reward high student performance in these subjects. It is likely that a more performance-oriented school will be more receptive to the implementation of DBDM, since they are more focused on maximizing student achievement.
Another organizational factor that was expected to potentially influence DBDM implementation and sustainability is the degree of standardization of DBDM activities. Doolaard (1999) found that the standardization of core activities within schools during an educational innovation promoted the successful implementation of those innovations. To illustrate using the context of DBDM, one can, for example, think of following the PlanDo-Check-Act cycle (Boudett, City, & Murnane, 2005) , the standardization of instructional plans, the use of protocols for analyzing student performance with a student monitoring system, and instructional approaches like the direct instruction model (Becker, 1992) .
Intervention exposure and continuity
The successful implementation and continuity of DBDM through an intervention may also be influenced by the degree of exposure to the intervention. The collective participation of all school staff has been shown to enhance the effect of teachers' professional development (Desimone, 2009) , which may support the successful implementation of DBDM throughout a school.
Within schools, staff continuity was also expected to promote the sustained implementation of DBDM, which generally involves a considerable change from usual practices (Berends et al., 2002; Bodilly et al., 1998) . If the school leader leaves the school, it was considered questionable whether the successor would promote the innovation to the same extent. Potential barriers to implementation could arise as the successor did not participate in the decision to adopt the innovation, may be uninformed about its background, and will need energy and time to adapt to the new position (time and energy that cannot be spent on DBDM) (Hallinger & Heck, 2011) . Furthermore, in schools with frequent leadership transitions, these transitions could impede improvement efforts in the school, although this does not have to be the case when both the predecessor and successor share a common vision and when there are strong teacher leaders (Fink & Brayman, 2006) . Mobility among other school staff members may also be detrimental for the implementation of DBDM because new teachers and academic coaches may lack the prerequisite knowledge and skills for DBDM, and may require time to learn about and adapt to their new jobs. It should be noted, however, that staff mobility could also positively affect an innovation process, for instance, in cases where new staff members are better professionals than the previous.
The DBDM intervention
The present study was conducted during the implementation of DBDM using a schoolwide intervention. In this section, we describe the development and content of the intervention as well as its rationale.
Commissioned by the Dutch Ministry of Education in 2007, a pilot training course was developed at the University of Twente. In this training, seven school teams were trained on how to use their student monitoring system and analyze and interpret the resulting student performance data. The results showed that there were other prerequisites for developing DBDM practices and further measures were still needed to enhance the quality of instruction and student outcomes. At the request of the staff from the schools participating in the pilot study (the school leader, academic coach, and teachers from Grades 2 and 4), the intervention was expanded to all aspects of DBDM. These aspects included setting performance goals and the development of instructional plans based on information concerning student progress and performance goals set.
In the academic years 2010, 2011, and 2012, the Focus intervention was carried out for the first time with 43 schools. The participants included the school leader, academic coach, and teachers of Grades 1 to 3 in the first intervention year and the school leader, academic coach, and teachers of Grades 4 to 6 in the second year in the eastern part of The Netherlands (Staman, Visscher, & Luyten, 2014) . Based on the results of the Focus I intervention, and experiences with these schools in combination with insights from the literature on professional development and comprehensive school reform, the intervention was optimized and implemented in 53 schools during the 2011 to 2013 academic years as the Focus II intervention (Van Geel, . The University of Twente appointed four project trainers; each responsible for training and coaching a group of schools. The study reported here concerns 16 of those schools, trained by one of the trainers. In the following section, the design and content of the Focus II intervention, as well as the rationale behind the intervention, will be described.
The intervention is a 2-year training course for entire primary school teams, aimed at helping the teams acquire the knowledge and skills required for DBDM, and implementing and sustaining DBDM in the school organization by following the DBDM cycle (Figure 1 ). The training course and the accompanying protocols and documents were developed by the University of Twente, but participating schools were encouraged to adapt them to their specific context. Trainers supported school leaders in fulfilling the required conditions for leadership, school culture, internal professional networks, and for internal collaboration. In Figure 2 , the intervention outline, as well as the distribution of meetings across the two intervention academic years, is presented.
During the first intervention year, each step of the DBDM process ( Figure 1 ) was introduced sequentially. Practical preconditions had to be met to be able to realize DBDM. Therefore, the availability of assessment tools (standardized tests) and technological tools (a student monitoring system) were requirements for participating in the training. Prior to the first intervention meeting, a meeting with the school leader and school board was organized to stress their roles in encouraging, motivating, and supporting their team. Furthermore, this meeting was organized to assure that they would allocate sufficient time to staff for working on DBDM activities (such as analyzing data, planning, and evaluating instruction) and that other practical preconditions would be fulfilled (e.g., planning team meetings for discussing school results).
The first four meetings were predominantly spent on working on participants' DBDM knowledge and skills: using the student monitoring system, analyzing and interpreting test score data, diagnosing students' learning needs, setting goals, and developing instructional plans.
At the individual level, aside from knowledge and skills, beliefs and attitudes also played a role when introducing and implementing DBDM. No special meetings were dedicated to overcoming resistance and motivate participants for using DBDM. However, the benefits of DBDM, as specified by scientific literature and participants' positive experiences in the pilot and Focus I intervention were presented. During Meeting 5 in the first year, the cycle of DBDM was completed for the first time when student achievement results were discussed in a team meeting. The trainers stressed to school leaders and participants that data were supposed to be used to support improvement, not to evaluate staff. This was done to contribute to a school culture of trust and collaboration, in which the school team perceives a shared responsibility for student performance. Meeting 6 focused on collaboration among team members by observing each other's lessons, either to learn from the colleague they visited and/or to provide each other with feedback on specific topics.
As of Meeting 7 in the first year, the meetings were aimed at internalizing, sustaining, and broadening the scope of DBDM. Participants were also supported in applying their decisions in the classroom, for example, by means of coaching sessions in which the trainers observed teachers in the classroom and provided them with feedback. During team meetings, attention was paid to DBDM-related issues raised by the school.
Aside from team meetings, the trainers met with school leaders and school boards twice a year to discuss their roles in the innovation process, the school's progression, and the goals to be set for the upcoming period. During these meetings, the importance of encouragement and support by school leaders was emphasized.
Critical factors in implementing DBDM by means of the Focus II intervention
As described in the theoretical framework, a review of the relevant literature led to the identification of several factors that were expected to be important for implementing DBDM through the Focus II intervention: Knowledge, skills, and attitude
(1) School staff's motivation to work on DBDM (2) Prior DBDM knowledge and skills Leadership, resources, and culture (3) Instructional leadership (4) The provision of innovation resources (5) Teacher leaders (6) Performance-oriented school culture (7) Attitude towards school internal, instruction-oriented cooperation (8) Standardization of DBDM activities
Intervention exposure and continuity (9) The extent to which the entire school team is exposed to the intervention (10) School staff continuity Furthermore, most primary schools in The Netherlands also have an appointed academic coach. The academic coach can also be important for promoting DBDM by analyzing school-level performance data, and by encouraging and supporting DBDM within the school team. A strong academic coach can help teachers and principals learn how to utilize data for informed decisions by monitoring the school-wide implementation of DBDM and by solving any problems that may occur.
Academic coach (11) Quality of the academic coach
Finally, since schools vary in terms of instructional quality and student achievement, size, urbanization, and features of the student population and school-context features must also be considered.
Context (12) School context features (at the start of the intervention)
The purpose of this study was to identify which of these 12 school characteristics would prove to be related to DBDM implementation success in a school-wide intervention.
Methodology
The data used in this study were collected at the beginning and end of the intervention. In this section, the participants and measures are presented, and data collection and analysis procedures are explained.
Participants
In November 2010, over 500 primary schools in the northern and central parts of The Netherlands were invited to attend a project briefing in their region to determine their interest in participating in the Focus II intervention. Eleven briefings were organized, which led to 53 schools participating. Four full-time trainers were appointed to guide the schools in implementing DBDM for the duration of the two intervention years. Schools were guided by the same trainer over the course of the entire intervention.
For the current study, data from the 16 schools guided by one trainer were used. The reason for the use of a subset of data was that data collection was intensive and for practical reasons could only be done by one of the trainers. Characteristics of these 16 schools are presented in Table 1 . School size in the current study ranged from 45 to 727 students, with an average of 204 students per school. School socioeconomic status (SES; categorized as high, medium, and low) was based on the percentage of students in a school who had been assigned extra "weight" based on parental educational levels 1 indicating low SES. As Table 1 shows, the sample did not include low-SES schools. "Exposure" indicates whether the entire school team participated in the intervention during the full two intervention years, which is the case for the majority of schools.
Measures and data collection
At the beginning and end of the intervention, questionnaires were administered to measure the factors related to the intervention starting situation, the intervention processes, and its effects. In the following section, we provide a more detailed description of how measures were collected in this study. For some of the studied constructs, questionnaires were only administered to school leaders, in which case the sample was too small to compute scale reliability.
School staff's motivation (DBDM and SMS)
At the start of the intervention, a questionnaire was administered to all participants to identify their attitude and motivation regarding DBDM, and DBDM components (4 items, score range = 1-4, N = 197, α = .84), and more specifically regarding analyzing the results of SMS analyses (5 items, score range = 1-4, N = 190, α = .78).
DBDM knowledge and skills
To determine the degree to which participants were able to interpret output from the student monitoring system, a knowledge test was conducted at the beginning of the intervention. Since two different student monitoring systems were used by the schools, two versions of this test were developed (System C: 30 items, α = .84, N = 91; System P: 25 items, α = .81, N = 111; score: percentage of correct answers). Instructional school leaders A questionnaire concerning the school leader was also administered as part of the preintervention data collection (13 items, score range = 1-4, N = 160, α = .88). This questionnaire was aimed at measuring instructional leadership and was administered to all participants except for the school leaders.
Innovation resources
To identify the degree to which participants perceived having been facilitated in practicing DBDM, a questionnaire was administered at the end of the intervention about support in terms of provided time (7 items, score range = 0-1, N = 99, α = .69) and resources (1 item, score range = 1-4, N = 188). School leaders were asked whether they provided the team with time to work on DBDM (4 items, score range = 1-4, N = 22: 16 school leaders and 6 deputy heads).
Teacher leaders
At the end of the intervention, all participants were asked whether the implementation process had been managed by the formal school leader and the academic coach, or whether teacher leaders had also promoted the implementation of DBDM in the school (1 item, score range = 1-4, N = 188).
Performance-oriented school culture When the intervention started, a questionnaire was administered to determine the degree to which the school culture could be characterized as "performance oriented" (10 items, score range = 1-4, N = 178, α = .70).
Cooperation
At the beginning of the intervention, a questionnaire was administered to determine staff's attitude towards professional cooperation (5 items, score range = 1-4, N = 197, α = .72).
DBDM standardization
By means of a questionnaire, administered to all participants at the end of the intervention, it was determined to what degree work processes had been standardized at the end of the intervention (13 items, score range 1-4, N = 187, α = .87).
Intervention exposure
Exposure indicates whether the entire school team was exposed to the intervention. Three schools chose to participate with only part of the school team, for example, by excluding teachers from the lower grades from participating or by only participating with one teacher per grade. School exposure as defined here is not the same as the degree to which school staff attended each of the project meetings (the latter, however, was registered, and our data showed that schools with high levels of non-attendance implemented the innovation poorly). This variable was scored as either one (the entire school team was exposed to the intervention) or zero (only part of the school team was exposed to the intervention).
School staff continuity After the intervention had been implemented, the degree of continuity (the opposite of staff mobility) of the school leader, academic coach, and teachers was determined per school. This was done by indicating the extent to which the position had been fulfilled by the same person as opposed to multiple people. For teachers, a distinction was made between no or almost no turnover (fewer than 15% turnover, indicated with 0 in Table 3 ), limited turnover (15% < x < 30%, indicated with 1), and high turnover (> 30%, indicated with 2) during the intervention period.
Quality of the academic coach
At the end of the intervention, a questionnaire was administered to teachers to assess their perceptions regarding the level of knowledge and skills of their academic coaches (7 items, score range = 1-4, N = 174, α = 0.84).
Context
School quality (SQ) was based on the judgement by the school inspectorate at the beginning of the intervention in 2011 and 2 years earlier. The inspectorate in The Netherlands distinguishes between three categories of school performance: basic level (i.e., sufficient), weak, and very weak. All schools were judged as performing at the basic level at the start of the intervention. SES, urbanization, and school-size data were extracted from an inspectorate database at the start of the intervention.
Intervention effects
To determine intervention effects at the school level, three measures were used. First, the trainer evaluated the quality of the instructional plans of Grades 2, 4, and 6 at the end of the intervention according to four criteria (with a scale ranging from 1 to 4). Points were awarded based on the quality of the description of the instructional needs of students, the degree to which goals were set and formulated in a SMART way, the quality of the description of the planned instructional strategies, and the extent to which the instructional plan incorporated the reservation of (extra) instructional time for students with specific needs. The average score was used as an indicator for the quality of the instructional plans.
Second, the trainer observed lessons in each school and used the ICALT (International Comparative Analysis of Learning and Teaching) classroom observation instrument (Van de Grift, 2007) to rate these lessons on 35 items, with a score ranging from 1 through 4. Although the ICALT was not designed for the measurement of DBDM specifically and is somewhat limited as far as the measurement of instructional differentiation is concerned, we decided to use the ICALT as no better alternative existed. Teachers were rated on all ICALT items, that is, on typical DBDM teaching activities as well as on general teaching aspects (e.g., classroom management, clear instruction, etc.). The reason for this holistic evaluation of teaching was that teachers, during trainer classroom visits and by means of student perceptions, had received feedback on all those aspects of teaching.
Teachers could apply voluntarily for the classroom observations, so the observations are not necessarily representative of the teaching quality of all teachers in the school. However, more than half of the teachers were observed in all schools, and these teachers were teaching lower, middle, and upper grades. The average score across all observations was used as an indicator of instructional quality at the school level.
Finally, the trainer implementing the intervention graded the schools on a scale from 1 to 10. This grading was based on his overall judgement of the degree to which DBDM had been embedded in the school. Although this measure reflects his subjective opinion, it is based on his experience with all 16 schools, which he had coached intensively for two full consecutive academic years. He based his school grades on the interim reports he had written about schools' progress during the intervention, the quality of the school meetings on student progress at the end of the project (the trainer attended these meetings), the quality of schools' planning of DBDM activities after 2 years, and his general impression of how schools had worked on DBDM and how successfully they had implemented DBDM after 2 years.
The three scores per school (for instructional plans, classroom observations, and the DBDM implementation grade from the trainer) were added, leading to a score between 3 and 18. It should be noted that the overall trainer grade has a relatively high weight in this combined score (a score between 1 and 10, whereas the other two DBDM implementation scores have a maximum of 4), since this was expected to be the most "comprehensive" indicator of DBDM implementation. This combined score was used to rank schools; higher scores reflect a more successful implementation of DBDM.
Results
This study aimed to identify school characteristics that contribute to the successful implementation of DBDM. In Table 2 , the school scores per measure and the aggregated DBDM implementation scores are presented. For the sake of clarity, schools are ordered based on their overall implementation score.
In Table 3 , the schools are again ordered based on their ranking. For each quantitative variable, the top quartile schools (marked with +) and the bottom quartile schools (marked with −) are indicated. Overall, schools with high DBDM implementation scores tended to score in the top quartiles of the explanatory school characteristics. The opposite is true for schools with lower implementation scores.
Knowledge, skills, and attitude
There was no clear relationship between a school team's general level of motivation for the DBDM components at the start of the intervention and the degree to which DBDM was implemented. However, schools that achieved a low degree of DBDM implementation belonged to the lowest quartile of scores for "motivation for using the student monitoring system". High levels of implementation were characterized by the highest levels of motivation for using the SMS.
Three out of eight schools with highest DBDM implementation scores had high scores for DBDM knowledge and skills at the start of the intervention (i.e., they knew which analyses were possible and were able to correctly interpret the results of such analyses), whereas three out of eight low DBDM implementers performed poorly in terms of DBDM knowledge and skills.
Leadership, resources, and culture Table 3 shows that schools with the lowest implementation scores all belong to the bottom quartile for instructional leadership at the start of the intervention. In other words, the team members of these schools did not consider their leaders to play an important role in the maintenance and improvement of instructional quality within their schools. School leaders in these schools rarely provided their teams with enough time and/or material to work on DBDM. Schools with teacher leaders who were more active and supportive to their teaching colleagues proved to be more successful in implementing DBDM.
The degree to which schools are performance oriented did not distinguish high and low implementers of DBDM, and neither did a cooperative attitude.
Although not all strong DBDM implementers were strong in terms of the standardization of DBDM activities, low DBDM implementers were schools in which the standardization of such activities was low.
Intervention exposure and continuity
All schools in which only part of the school team had been exposed to the intervention proved less successful in implementing DBDM. Furthermore, continuity of three categories of school staff (the school leader, academic coaches, and teachers) were strongly associated with the implementation of DBDM -less mobility among school staff appears to be important for success. Indeed, the top four DBDM implementers all had very stable school teams.
Academic coach
Schools with academic coaches perceived as knowledgeable regarding DBDM proved to be more successful in implementing DBDM. Table 3 . Overview of schools (ranked top to bottom) with highest and lowest scores per variable. 
Context
Pertaining to the contextual variables, a school's quality as judged by the school inspectorate was not associated with the level of DBDM implementation. However, schools varied very little on these variables. Almost all schools that were successful in implementing DBDM were small schools with a student population with an average SES. Interestingly, the majority of high-SES schools were in the lower end of the DBDM implementation distribution. There was too little between-school variation in terms of urbanization to be able to discern its relationship with the level of DBDM implementation.
Conclusion and discussion
Despite the global interest in DBDM, empirical studies into the process of implementing DBDM in schools are limited. The successful implementation of DBDM is an important prerequisite for investigating its impact on school performance. Thus, our goal was to investigate which school characteristics influence the DBDM implementation process. In the present study, we investigated which of 12 potentially relevant school characteristics found in a literature review influenced DBDM implementation. This was done by studying 16 schools in depth, while they participated in an intensive, 2-year-long DBDM intervention. This qualitative study had strengths (the longitudinal and in-depth study of school context variation from various perspectives) but also a number of limitations. The sample was relatively small, which did enable the in-depth approach. Furthermore, schools were relatively homogeneous in terms of urbanization, school size (limited large schools), average student SES, and the inspectorate's school quality judgement. The dependent variable was heavily influenced by the subjective opinion of the trainer. Some variables measured using self-reports may alternatively be measured using more valid measures (e.g., the resources provided by school leaders to his/her staff for working on the intervention; teaching quality before and after the intervention). For example, the school indicated with "E" shows top-quartile perceptions on almost every variable. An explanation might be that this was a small school in a small town, with a team that had been working together for years, and so the staff was part of each other's social lives as well. Using measures that were more objective might have shed a different light on the factors we aimed to measure by means of perceptions. The collection of such measures would however be difficult, very time consuming and expensive. Ranking schools is not easy as it presupposes that a very precise distinction can be made between positions in the ranking (for that reason, we only focused on the extremes of the ranking).
Although the research design of this study does not allow for generalizations and causal claims, the longitudinal, in-depth investigation of how the school characteristics interacted with the DBDM innovation intervention has provided a valuable basis for verification in more large-scale, (quasi-)experimental research. The findings of our exploration should be put to the test in studies with other designs, other samples, and for other DBDM interventions as some of the schools only differed marginally in terms of implementation score (e.g., the scores for schools ranked 2-8 ranged from 14.2 to 13.5). This complicates exploring differences between those schools and investigating the relation with the independent variables at the school level. However, we were interested in comparing schools with high versus schools with low implementation scores. Given the ranges for those two categories of schools, it is possible to generate inferences between schools with high and low implementation scores. Future research with more large-scale data collection may result in a more wide distribution of scores, which may also influence the relations between independent and dependent variables. Where research budgets allow, other instruments for data collection would also be worthwhile.
Our results confirm that schools with high and low implementation scores vary considerably and in important ways, and that a number of the differences between schools complement the varying degrees of success in implementing a DBDM intervention, which impacts and requires much from the school as a whole in terms of organizational structures, professionalism, resources, and effort.
In line with Timperley (2008) , the findings showed that a school team's general motivation towards DBDM was not related to DBDM implementation. It could be that participants can successfully implement DBDM if the intervention leads to meaningful training activities that help them do their job better, regardless of their initial attitude.
Surprisingly, motivation for the use of a student monitoring system was positively associated with DBDM implementation. This could be related to the fact that the use of the student monitoring system was one of the first steps in the intervention. Thus, if participants were not motivated in using it, it would have been unlikely that the subsequent steps, which built on the results of using the student monitoring system, would have been carried out effectively.
Developing DBDM knowledge and skills was an explicit aim of the intervention; therefore, it was remarkable that schools with the highest DBDM implementation scores also had the highest scores for initial DBDM knowledge and skills. Implementing DBDM is a complex endeavor, and therefore it is possible that schools can focus more on the other aspects of DBDM implementation if a core requirement for DBDM (the analysis and interpretation of student performance data) has already been fulfilled. Therefore, they can become more successful in implementing DBDM as a whole. It may also be that the fulfilment of this requirement prior to the intervention reflects that these schools are active, capable, and committed to make DBDM happen.
All schools in which only part of the school team had been exposed to the intervention were less successful in the implementation of DBDM, possibly because the implementation could not succeed without full collaboration. Working with the whole team on the innovation can also have a facilitating and supportive (from colleagues) effect, and stimulates a feeling of school-wide commitment to bringing about the innovation.
Continuity of the school leader, academic coaches, and teachers appears to relate strongly to the implementation of DBDM. It is striking that this obvious variable receives little attention in innovation literature whereas it is imaginable that staff changes in school teams hinders the implementation of complex interventions that require sustained effort.
Both instructional leadership by the formal school leader and the presence of supportive teacher leaders proved to be related to the successful implementation of DBDM. A knowledgeable academic coach also enhances implementation. This is in line with our expectations; teachers are generally busy with a variety of tasks, and an intervention adds to their burden, and leaders who encourage them and support them with vision, expertise, and facilities can make a difference Lange, Range, & Welsh, 2012; Levin & Datnow, 2012) .
School organizational and cultural characteristics such as a school's performance orientation, and a school's attitude towards internal cooperation did not seem to be associated with DBDM implementation. However, attitudes towards cooperation might be very different from actual cooperative behavior. Measures of true cooperation structures might have provided more insight into the relevance of cooperation for DBDM.
Low DBDM implementers in our sample were schools in which the standardization of DBDM activities was also low; in other words, they left decisions on how DBDM activities were carried out more to the discretion of school staff, which may result in less consistency in DBDM implementation (Doolaard, 1999) .
School-context features overall did not seem to be strongly related to implementation success. However, it was remarkable that small schools (with fewer than 150 students) appeared to be more successful in implementing DBDM than large schools (more than 350 students). In larger school teams, it might be more difficult to standardize DBDM activities and cooperate intensively, simply because more people are involved. On the other hand, small schools often work with multi-grade groups, which might impede DBDM in practice (Little, 2001 (Little, , 2006 -but this clearly did not emerge in our study.
Furthermore, schools with an average-SES student population were generally more successful implementers than those with a high-SES student population. A possible explanation might be that the need for improvement was smaller in high-SES schools, since their students will achieve relatively well anyway (Scheerens & Bosker, 1997) . The overall, global school quality judgement by the inspectorate did not seem to be associated with the level of DBDM implementation, which probably was caused by the fact that the schools in our sample varied very little on this variable (almost all schools had received the "basic" qualification).
What do these findings imply? If our findings are confirmed in future studies that allow causal claims, they may be translated into recommendations for schools that plan to implement DBDM. Although most of the school characteristics that proved to matter in our sample cannot be influenced by schools directly, some definitely can be. Schools could then enhance successful DBDM implementation by exposing the entire school team to the intervention, and reduce staff mobility. School leaders could also promote DBDM implementation by providing their teachers with sufficient time and materials to work on DBDM. The standardization of DBDM processes also seemed to be related to the successful implementation of DBDM. If this finding also holds in other studies, school leaders and trainers should pay attention to developing clear guidelines and agreements on the execution of DBDM activities (like the analysis of student data, the instruction plan formats used, and when and how to discuss school performance data).
The results of our investigation may also have implications for those who design and execute similar interventions. In schools with poor leadership at the start of the innovation process (including weak teacher leaders and weak academic coaches), they may explicitly work on developing leadership to the required level as part of the intervention.
This, in turn, may strengthen the effect of all their other DBDM implementation activities considerably, as without at least a sufficient level of leadership it may be very hard to successfully implement data-based decision making.
Note
1. Students were assigned extra "weight" if their parents completed lower levels of education.
Students received an extra weight of 0.3 (maximum parental educational level of lower vocational education) or 1.2 (maximum parental educational level of primary education or special needs education). Schools received additional funding based on student weights as it was assumed that schools with weighted students faced greater challenges.
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